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Abstract 
Modern automobiles advance with sensors, automatic gearing, automated driving, and with 
ecofriendly fuels. Petrol and diesels are being replaced with more and more vehicles running 
on cryofuels such as LPG, natural gas, and also with hydrogen. Hydrogen is used in all types 
of automobiles, and also in locomotives. Hydrogen is obtained from naphtha, and used in 
compressed form. Hydrogen application as fuels mostly uses fuel cell combined with electric 
motor. Hydrogen can also be used in spark ignition internal combustion engine. Hydrogen 
can be used as liquid hydrogen as used in rockets. Hydrogen economy is witnessed 
throughout world.  
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INTRODUCTION 
New trend in automobiles and city trains is 
to use environmental friendly fuels, and to 
ensure accident free rapid transport [1−10]. 
Space age economy and internet era 
involve applying hydrogen obtained from 
emission-free sources as fuel, and 
producing fully electronically controlled 
vehicles with sensors and camera, and 
automatic gearing and automated driving 
[1-10]. This review aims at briefing: 
various automobiles using hydrogen, 
hydrogen gas powered vehicle operation, 
and hydrogen process and retailing [1−10]. 
 
MODERN AUTOMOBILES 
Mechanical automobiles are old concept. 
Mechanical automobiles are either fast and 
unsafe, or safer and slower. Latest 
automobiles are fastest and safest as they 
use more sensors and cameras making 
comfort and journey enjoyable. Cryofuels 
such as LPG, natural gas and hydrogen 
make them eco-friendly too. All 
automobiles (train, bus, lorry and car) use 
hydrogen as fuel (Fig.1−4). Hydrail is a 
new train. Train development starts from 
coal, diesel, current, maglev, monorail, 
bullet, and finally to hydrail. Maglev is 
known for supersonic speed. Similarly, 
hydrail is known for eco-friendly. Current 
technology of hydrogen fuel based vehicles 
is “compressed hydrogen - fuel cell – 
electric motor”. Options are under research 
for using “liquid hydrogen – spark ignition 
internal combustion engine”. 
 
 
Figure 1: New-flyer h-bus. 
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Figure 2: Alstom/DB hydrail. 
 
Hydrogen is used in rocket propulsion, in 
chemicals and fertilizers manufacture, and 
now in automobiles and locomotives. Most 
of the hydrogen is coming from petroleum 
refinery. Naphtha from refinery is heated to 
obtain hydrogen. Though hydrogen 
vehicles are less polluting, the source is 
polluting in nature. Electrolysis, solar, etc 
are if harnessed, may be non-polluting, and 
make hydrogen vehicle concept as cent per 
cent eco-friendly. 
 
 
Figure 3: Hyundai h-car. 
 
 
Figure 4: Cummins h-truck. 
HYDROGEN POWER 
Hydrogen is obtained by steam methane 
reforming, coal gasification, partial 
oxidation of hydrocarbons, biomass 
gasification, electrolysis, thermo-chemical, 
and photo-biological methods. First three 
methods are polluting and cheap, whilst 
balance three methods are eco-friendly and 
costly (Table 1). Hydrogen is stored in 
vehicle fuel tanks at high pressure 
(70MPa). Fig.5 and 6 show hydrogen 
powering bus and car. Power is a blend of 
high voltage batteries (100kWh, bus) and 
hydrogen fuel cell engine (180kW), and it 
is via power electronics, to provide 
propulsion at the wheels, and to energize 
electrified accessories. Regenerative 
braking captures kinetic energy during 
braking, and store high energy batteries. 
Bus is also purely electric for short run. 
This feature helps bus to moving from 
depot without fuel cell engine. New fuel 
cell vehicle concept is to provide its 
customers with a broad power options, 
from diesel and natural gas, hybrids, to 
battery electric, and hydrogen fuel cell. 
Operation of fuel cell is alike a battery 
(Fig.7). Battery contains readymade 
chemicals to generate electricity, whilsta 
fuel cell creates a steady flow of fuel 
(hydrogen) to generate current. 
 
Table 1: Eco-issue and cost. 
Sources Eco  Cost 
Fossil (natural gas, coal, 
petroleum) 
poor Low 
Biomass (steam gasification) poor Low 
Electrolysis (wind, solar) good high 
Reaction (photobio, 
thermochemical) 
good high 
 
 
Figure 5: Fuel cell-electric bus. 
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Figure 6: Fuel cell-electric car. 
 
Fuel cell operating mechanism is on two 
fundamental sciences; (i) opposite charges 
attract each other, and (ii) hydrogen atom 
contains 1 (-)vely charged electron, and 1 
(+)vely charged proton. Fuel cell contains 
an electrolyte sandwiched between (+)ve 
and (-)ve terminals (the anode and 
cathode, respectively). 700bar hydrogen 
from tank enters anode area, while oxygen 
from air enters cathode area. Positive 
anode (graphite plus Ni powder mix) acts 
as a catalyst for the hydrogen gas. It splits 
the hydrogen atom into separate, (-)ve 
electrons, and (+) protons. Electrolyte 
KOD acts as a filter for these hydrogen 
ions and electrons, and allows only 
hydrogen ions through towards cathode 
(graphite plus Ni and NiO mix), 
meanwhile forces electrons (removed 
from hydrogen) to flow through an outer 
circuit. It is electricity, which runs electric 
motor driving the automotive. The outer 
circuit ends with another electrode called 
cathode. Circuit electrons eventually meet 
hydrogen ions coming through the 
electrolyte directly at cathode, recombine 
forming hydrogen atoms, finally 2H 
atoms combine with 1 O filled at porous 
cathodic area to form H2O, a waste 
product, harmless to environment, and can 
be used as a source of water in drought 
prone regions. 
 
Figure 7: Hydrogen fuel-cell. 
TRAVEL ECONOMY 
Like petrol and diesel, LPG and natural 
gases are sold throughout world. Similarly, 
most of the world countries have already 
started hydrogen retail business (Fig.8−10). 
Hydrogen fuel cell vehicles are as fast as 
diesel and electric vehicles. Travel range is 
limited to car 200km, bus 400km, truck 
400km and train 800km. These vehicles are 
not designed so far to match bullet train 
and maglev train. Thermodynamic 
efficiency and fuel economy are not 
restricted (100%). Table 2 lists these 
properties briefly.Battery electric vehicles, 
take several hours to fully recharge, a 
fuel-cell vehicle can be filled with 
hydrogen in minutes. But fuel cell 
vehicles lack infrastructure, such as 
ecofriendly sustainable hydrogen 
manufacturing companies, hydrogen 
fuelling stations, and so makes fuel cell 
vehicles highly impractical. 
 
Table 2: H-vehicles special. 
Parameter Value 
Speed (train – fast) 140km/h 
Train travel range (with 300 
passengers) 
800km 
Truck travel range 400km 
Truck fuel cell (proton exchange 
membrane) 
180kW 
Truck battery (lithium) 100kWh 
Efficiency, Economy 100% 
 
Figure 8: Hydrogen economy. 
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Figure 9: Hydrogen vendor. 
 
 
Figure 10: Mobile hydrogen. 
 
Safety risk is also concern with hydrogen 
vehicles. Hydrogen is highly flammable. 
A small accident may rupture fuel tank 
and can create hydrogen-air mixing with 
explosive reaction. So, Mirai (Toyota) is 
with strong FRP tank, with sensors and 
with other leak-proofs. Similar to battery 
operated electric vehicles, hydrogen fuel 
cell vehicles use several rare Earth metals 
in their construction, such as platinum in 
the anode, making them to be 
environmentally sustainable. To solve 
lack of infrastructure,many governments 
are investing in electric charging, battery 
charging at home, etc. Investment in 
hydrogen fuelling is low, and so in the 
near future battery electric vehicles will 
eclipse hydrogen fuel cell cars.  
 
CONCLUSIONS 
The newly designed automobiles, such as 
bus, car and truck, and commuter hydrail 
use hydrogen as fuel. Fuel cell converts 
hydrogen into current that is stored in 
lithium ion batteries. By using this power, 
these trendy vehicles run with the help of 
electric motor, and electronic control 
systems. As of now, most of hydrogen 
comes from petroleum product naphtha. 
Future of these vehicles is on eco-friendly 
sources to obtaining the hydrogen. 
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